In this paper, for the first time, we investigated nonreciprocal phase shift characteristics at the wavelength of 1.55µm for optical waveguide isolators with a cladding layer, which is consisted of one-dimensional magnetic photonic crystals to enhance Faraday rotation.
Theory Faraday rotation in one-dimensional Photonic Crystals
The Faraday rotation of one-dimensional magnetic Photonic Crystals (PCs) with two defects are calculated by transfer matrix method [5] . The translation matrix Φ for an example, magnetic photonic crystal is given by
where translation matrices [7] . In order to investigate the effects of one-dimensional magnetic PCs structures, we calculate the nonreciprocal phase shifts for the nonreciprocal phase shifter with its length of 230µm and the guiding layer thickness of 0.23µm, which is the optimized guiding layer thickness having maximum nonrecipr a materials are Ce:YIG(Ce subs d GGG(Gallium Gadolium is structure, the optimized ation and the length of ma .3µm at the wavelength of d yttrium iro [7] . In Farad y a n c PC µm IG are , 17 nm, respectively and the transmissio 8 Figure 1 represents rage refractive indices of magnetic PCs used as a cladding layer are calculated with consideration of the GGG and Ce:YIG thickness. Figure 2 shows the nonreciprocal phase shift depending on the number of magnetic PCs as the length of nonreciprocal phase shifter is fixed. The nonreciprocal phase shifts are 1.58, 2.21, 2.85, 3.51 when the number of magnetic PCs are increased from 0 to 3.
Conclusions
We designed the multilayer structure consisted of one dimensional magnetic PCs to enhance Faraday rotation. We also calculated the nonreciprocal phase shift of the optical waveguide isolator according to the number of magnetic PCs, which it was used as a cladding layer at the wavelength of 1.55µm. The results show that the presence of magnetic PCs makes more large nonreciprocal phase shift than Ce:YIG is used. It suggests that realization of the innovative integrated optical waveguide isolator is possible. 
